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Abstract of JP 1 11 87879 (A) 

PROBLEM TO BE SOLVED: To obtain a new gene 
derived from genus Nicotiana having a function of 
giving a salt stress resistance to plants, and having 
a specific DNA sequence and encoding proteins 
having inositol-1 -phosphate synthetase activity. 
SOLUTION: This new INPS gene derived from 
genus Nicotiana has a DNA sequence described in 
the formula or a sequence in which one or some 
DNA are substituted, deleted, inserted or added and 
encoding a protein practically having the inositol-1- 
phosphate synthetase(INPS) activity, having a 
function affording activity for water stress resistance 
to a plant, and capable of improving the salt stress 
resistance of the plants by controlling an expression 
of this gene.; This DNA is obtained by extracting an 
entire RNA from a chloroplast system of Nicotiana 
paniculata, separating an mRNA and preparing a 
cDNA library using the mRNA as a template, and 
screening this in a differential screening method. 
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im-^m 1 ] Nicotianaiga»i*-CS,§ INPSite 
•tSDNA. 

mtims } mm^ ■. i wmmm^. 

[0001] 

e**-t§Nicotiana|!**«DNAt5gta . 
[0002] 

mk. fis. m.mmmco^t^'t^j: 

fc^roTiM.. 3i^i. :^«<01 0%filJa!W?>*^cOiS 

[ 0 0 0 3 ] t>t , W*X h L-xa^ii^Jit J; § w 

fcJ:Slili!fll4g|»<0ffiT**ie^-5TV^S. t7t3&*^ 

i<:0j;5irigxM/XtifttS*-r?.tttl&l.Viaj 

m-ikmizmm^j:zkT$>t, . ' 

[ 0 0 0 4 ] S-^tt. NicotianaJlcOW^t-9V>T . ^ 

axx/mm h uxmmx y >j -=.y^>'m^\■\ (pian 

t Physiology (1995), 108. 106). Nicotiana excelsi 
orfc J:t^icotiana paniculataS::gX h WXWffiffifc U 
TSatTt (Wa^ig. ^4 6^. »2^, 188 
'^-i^') . -eoiittmSii. »*c7)*5)^:a-OgJgK (25 
OiiiM NaCl) ^?gSr5i7jctTt^Wjm«i'3«TS,l.. ;i 

tLtTtm^i^'f-T'ffi^^T.TSfc, \-^mmMmMz 
jgx h vxmm-tm-ram&i-<nm^m%-^ 

[0005] Nicotianaltt!i*>4>*iX h VXW^\^ 
i^&*SIL!tfcVi3«§i)#41-S (Nelson et al. (1 
992) Plant Molecular Biology, vol. 19, 577-588, Yu 
n etal. (1996) Plant Physiology, vol. 111. 1219-12 



25) ifi. ::tLii>CO|g§{iNicotianamiltfcntl)INPS 

m^m-mzmth hcox-m < . iwmm-^mi 

[0006] md)-^t> . imt^zmmmB^a^mEt^ 
zkt^^i^tix\>^h, iNPs (^y>-^-;^-l-yyl^ 

fiSBS (Inositol monophosphate synthase) ) (i. 
;l^3-x-6-U (D-glucose 6-i>hosphate) A>/?>-^y 

>-} — JU-l-^yM (IL-myo-inositol 1-phosphate) 
^^m-l k^^dm it-tl i> (OX'h t . ±IBINPSji 
epfi. i^ti^^-fX-f- (Arabidopsis thaliana) . V 
'■'JJ'^^-^ ( Mesembryanthemuin crystal linum) ^ifi^^t^ 
hxm. Ishitani^jCOlgS (Ishitani et al.(1996) 
Plant Journal, vol.9. 537-548) Wif^tttlOV-y 

A'df^i? \,zi5\^x. m h i^xfcj: 0 imMm=mm^ 

■fT14PS$ix^>-\ v-yy^^'-C^INPSt J; O^^S 

fch- d m^wAk Lxwm-h mnva - 
{mLxay). >[ ji/v-}vi}^t>y£-v-ivifim.-^fi 

*V^O:fc*^^>. INPSifrA^fiXhl/XtSl^^tl^rV^t 
#i.^)iX-l., 4-lflINicotiana pani 

culataT'««$^U^ii«^;?t|.k. ^<7).rfc<axh 
IxXt J: D INPS*^'S^£S^tll> J: D , Nicotiana pan 
iculatatiilNPS^^tSX h l^XBStSiloT l,^|>-srtg 
&^^^k^tih>ith, Nicotiana paniculatafcfcl^ 
Tl), INPSJ;DTafcS)§lf-b-;l^fi^{±X»LT 
v^Sk#;c.^tLTV^§>te6, ^y^-h-zl'to^mSrli 
aS-ii:l.vntT, :SXM.'XtMt-|.Btt&&^-r^i 
t ifiX'^ 1. 1 St»itl> . U^f*«^> s NicotianaWI 

ijtMLTfiiNPsafgiFii. isa^.tLTi5(5-f , tizm 

[0007] 

[3%BJA«j^tJ;dfc-r§il®] ±KfiUcJ:3t. Sx 

mmmkLx. miFf-mmzi^mmm^ 

m:-:iyVu-lV-th:ik{zXh1jmifhh. -mii,z 

mfimts^-^i ^ 1 1 J: "3 *i)-x h vx5»tt^*-r 

[0008] 

mmmm-titztb<7)m] ^wM^^a. Nicoti 

anaRtt^^c^d-fe. tfiX M^XjBttat:- j)§Nicotianapa 



J 
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[0009] *|&BJ{i, ±fe*ffltS^T5r§tLit i(50 
tlfch<DX'h^, 

[ 0 0 1 0 ] J; OftftWWi. *^Bj{i, 

(1) NicotianajilS!ft|ij*T*^INPSjafE^, 

( 2 ) iSM*-^ : 1 sm(Dmmmximm¥Hz}i\,^ 
xixiMimmpAmm. nxxmm^ti. 

(3) ie?ij#-f-: li»DNAE^J. 

[0011] zzx\ ruxhuxi bit. ±m¥<r>u 

[ 0 0 1 2 ] OT, *%BJt-oViTS fefcPL<^BJ-r 
fcffiiltNicotianaJliij*cOINPSSfE^ ^SA-fl. ^ k 
Tlz^i^t. ^(0Wm'l<zt5\,^xWzlizm^UzMiSf 
m^diltz. 3ts^0J!tJH,i^>tL|.NicotianaJift*(7)INP 

sm.iirFi±. mm¥iz^yxmi>zmx^iixi>x<. 
ttiTyi-^yxif^mx^tix i^xw^^mMiza 

v^T}i. mx h uxmTizm^xmm<^7mm^& 

tmtuw. x\-\yx<r)'&mzi-^x\im<^m 
tmtu\ 

[ 0 0 1 3 ] ryi-kyxumzmx-t^m 

a. mwmmm^i^mixdk-tmtmxi-im.m 
"fnmmtii^jsmxhmmtK. mzmv 
<mmeoi>(r)X'h^, ^a. Tvi-kyxumzmx 

■th^^\m-fLi>±mMxth-i!m\i-^j:<. -a^ 



tfi-ox. if%miizi5\^xmKfk7yi''^yxijHzm 

Xt^^\i. 'J'^^j:<ti:,^(n-UifimX'fh^tt:-& 

(3 5S. 19S. nos>5rt') , mzKlBt^ij<7) (rbc^^ 
f) . m.l>zm-t&hcr) (hsp:5ri:") . ^^l^tyfcS 

jss-rsi.«o. ^Lxmmm^<izmthi:>(m. m 

izm L< {±3 5srn^-^'-^:fc'c7)^:/3^ri,o*s* 

[0 014]*^BJt43V^T. -fe>'X:S-|p|^L<«i:ry 
^^ry;^:^lBI^7)INPSs^E^■S:m!Em-r•l.^ttlfcSA-r 

mim&mttimzm^t,ti?>mx'htnim^j: 

4 x^mi:W^'^h^x'm . \xf:iKf.z-o\^xm 
[0015] ^yx-jj^{i LKMryi-^yxumm 
:j'-^T:^aA';?x'j'>AJi«t^A-ti., mz. mm 

mm-h n b t cfc mmmmmh c: t i&^f^ 1. . 

[0016] T/WN'^r'J <>AlfAs<oj^i|B«iS-ff a 

cuisLT. m\zm^xm<^mi.^'B9^-^^. mz 

t<{±i;*:li« (DH5, HBioi*) mB^tL:htiK Z.tLii> 
l,zm^^ti^i^cr)XU^j:^\ 

[0017] imM&=ft:mxLfzm±mmthi>z 
^^-^-®ff?^SAUu<^^-^a±« 

til, Urit-i'-m&'firyX^YK:^:}^-^ 7t- 

AL. mmm'Mmix. hi^m-fyi^hu/^-y^ 

~'jym. mMBmmn^x (hyyx7:„^h) 

[0018] LZX-m^^htl^ryXS. h-'^^'rJ'-i: L 

xii. m^mmm-mmm^ti^^ i>(^x'ihtimi,zm 
m^tvf. tm^^i^tl^yT-i^<i^^^-bLxi^m 
mmnx-mmt^ h io<r)x^h-mi.\\ wm^m-^ 

hith'<-9^-bLXv\xm. AgtlO. AgtU. pBlues 
cript, A ZAP II. A ZAP XR^7&>'0!l*§iXl.. 
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[0019] TyX 5 nzzmk^m?ims-)5'&h LX 

if, r ■ yyf^y hU-- •7=.^T)l (Molecular Clonin 
g,A Laboratory Manual, second edition) ^ Cold Spri 

ng Harbor Laboratory, 1.53(1989) j t,ZfiW.(^1;^^ b' 

tsimtlXlii. Hyunh.T.V. (ftmnh.T.V. ,DNA 
Cloning.a practical approach, 1,49(1985) ) ^Hifi^ 

MW^m mm. E.coii hbioi, drnttz^mioeim 
m) mytfzitKmm (mi.u pus-i.s. raw264. 
7. ST2) (DmmMmmmmx-fi. 
[0020] ryx^ ^m^mmi^zmxthumt l 

• M/ — • "7— aT/P (Molecular aoning,A La 

boratory Manual, second edition) ,Cold Spring Harb 
or Laboratory. 1.74(1989) J ^Zim>(nMAttl JV-y-^ 

D*fw-£/3ya. xi^^ho'f y^^x-^i/^y^^ pe 

mmizmx-ttifmt ixnyr-mA^^ yt> 

ay\°.y ir-'jy^'Ltzm. mmz-ttzm^mmi^zmxt 
^umm^m^tii, a yMvuny^-i^ym. 

imnAyYiYxinv'r-'Jy'f^vY mm. xv 
rvj^^i^tti^) S:fflV^|,<Ii:H:j: 
o Tffiffitff o^lt ifiX% h . 
[ 0 0 2 1 ] '^i' ®11W±Sm*iCj3V^TA# 
^WiWkm'^^^- mx% HDNAi3j:t^A*^'T 
yT7r-i^'DNA) tStMoafg^t^at J; DMST 

h:iuzi.')xmm:fh:Ltifix%h. m^-^t^ixh^^ 
^-t txii. mmzii. i^mmm(^ryxi Kfc 

LX. mm. PBR322. PBR325. pUC12. pUClB^if**. 

mn^^^ryx^vkix. mm. pshw, psnrnt' 
ffi. tt:?»A*r7xs Ft LT. mm. pUBiio. pT 

P5. pC194'5r izt^m^ tLli)iZti(> fclJIS^ ti^rV ^ . 

X. m'S'nw^^)vx-^j:i^(nw^m.m^}vxm^ 

1393 (■^yt'hD^r'yajJ) ]^rif*s«?l»$itS**in 
[0022] Blfa<0^' yA'^'MSr^iStl. iWtfeV^T 

\t. m\iz. m<.^9-mmx'h^. m^i^^-t 
mmxfs<i-mmm-t:m.L. mm^yj^-^m^ 
m. ±mm (pgex-sx-d . t/t{isv-404*om'< 



[0023] T/oA':?-r u -^j^m^m'mm-mm 
tewt Lxmm. mi,z±mmw^h^^. 

aM«rsg*{4*^^>«$tii.. mmmbLXT9'u)i 
^T^j-^MMm\^hm^\,z\i. -m.^zm,<9^-^i 
'jf^j:<b\>. Tn^-^-. m^^Yy. mmms: 
=f. ^±aryitA.x'\>^tLtmjtL^^, tfzi^^ 

aaf5^t7)5' fjfej;uf3' mmmvm^. xyy^i^ 
ym^m. ^vrr-^y-i^symw.. miR-^-yti- 
mMtfzimmwm^m:i:rM'K-^A.x'\>^x i,x^\ 
tfz. mmtxm^m\'^htii,mis^mmmir]' 

[0024] ^%m<nm^^zmm-fh<9 rJ'-tiSV^ 
T. M^rgiS&aFyfcLTJis y.^:^=.yaYy (AT 
G) **0iKStLS. ±ti. mstny^ybLXM. «ffi<^ 
^jhnFy (^Ji{4\ TAG, TGA^rf) mi^^flh. 

[0025] aSnTftgmfii:}*, 1t33iI)S*T-f O^DN 
ABe^ijf SM-tl. i t A*T'^ l)tg*^ i.-^DNA&VU\ ^ 
mr'jX 5 h\ Alfi^W!l»§M:r7;?. 5 Y (5^ 
C7)7°7X$ K*-f>ifflig^tL5tDNA7 7i/^>'F) feit/ 
■^^ryx $ F till. . M^7"7X ^YtLX 
\i. E. coliTi47-9XSFpBR322. L<{i'?-cOAl 
tmm ( pBR322t5iS^rf JPI»«T3!iil LT#'^ni. 
DNA7 7 F) if. W%X\±m%2p.ryX^Y . h 

L < imM:m&mmK t tzm^mmmmxiiryx 

S F'pRSVneo ATCC 37198. r^X S FpSV2dhfr ATCC 37 

145. ryXZ FpdBPVHffTneo ATCC 37224. 7''7;^5 F 
pSV2neo ATCC 37149. 7'7:^S FpMElSS^A^^tf 
I, 

[0026] x.y;\y^~W.n. Tr-lz-i^ a y 
^mxx/xy'y ■< i^y'/i^^mmzp\^X\i. Mi 

{f. ^ix-fnsv4otA*-ri,i,co^. mmkzi5\^xw 
'^m^tihi^(^m^^h^ttfx'^h. mm^mms. 

{Ki^ttTii. i^hFa^SV^^^-- y (DHFR) sfi 
/D-7>f v-y-B-sfiX* F 7>'X7x 7— te'Sfs?. 

7xy F F 7 >x;^;Wn'5 9— feUe^^fJ* 

[0027] ^il^iJ' ^-{4. iJ'-^r< i> . ±a5<5DTo 
MS&nFy. mmcoMiirf. *l-±3Fy. i3 

^m^mzmkthztizx-^xmmti^tm-^ 

S, i-t^coi^. WatJ: 0fJISB«T'coM^t^T4DNA 
dMyy^^'^yh (mm. ^Jyii-. fficowxFUj? 
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[ 0 0 2 8 ] 4;^^. wmmwmmm±. ijivxmL 

#1.. 0lR{fx^ W^'UX ryti^yy. tfdi 
[0029] m<^^h<mmLtim±mm-^mm 

[ 0 0 3 0 ] C it-. FjfMjtfE^fitffll^l, Pd^-:^' 

yX7x7— b' (CAT) . p-if}V^X3-^'—^ (GU 
S) . ;l/>-7x7— Irjie-?. P-:^'y9Yiyy~^^ y 

U->'7;^jri/v-feyx7°0'r^y (gfp) , x^':tu 
[0031] *i>, r'^\ii^9^^}-^j^mziim'm. 

hZ.h-»t%h (W094/0 0 9 77#^l«) , 

[0032] Wm\zl mV^'^tim^. -f^J:h 

[0033] 

Nicotiana paniculatafi, fiSrtT"iS*±tC:ffiBtl^ 

hk^W Fn,-K-;NOS-^ (#«Jtl : 1 ) ^1* 

, ItfM; 1 0 c mCOM-feb'r:-;Uif -y b fc^fl t 

it. ^(^Mi. xjMwmmz^L ( 1 2B$raB:S. s 

ft2 3°C. WSg7 0%). lH$>/t0lOOmL<7) 

i/4«*-^7yF«?gf}i7jcUc. uxhvxm 
m.t^~yy>Ymmk i a i o omDi^ufc, 

[0034] [^W2 ) <iiilNA <7)jfia5> 
Nicotiana paniculata^^ISA^^>O^RNAttffi{iOstre 
m^O^r^ (Ostrem etal., Plant Pliysiology 84,1270- 



1275(1987) ) fc«-oTtf-5!t*s. m!>Zhti mTff)M. 

1 ) e#titaftl#:^tta3fflM»-®k7xy-;Uk*t 
fi=^r^«t3!lcJbT'l^fi=-5y5:. 

2 ) a^t^Oiif S: i^' n D*/t/A k *t^f a m*7jc± 
T1t-5:'v:<, poly(A)+-RNAOWSt±QuickPrep mRNA puri 
fication Kit (Pharmaciattl?) f^Sfflt. S8i#«0# 

[0035] (^fttR|3] < Nicotiana paniculata IN 
PS cm(r>M.m> 

X Y l^XSr^^ftJtNicotiana paniculatag^cDNA7-f 7' 

7 y -mma. mmm2X'x v vxm^^ uzmm-^ 

^.affi, »SU?tpoly(A)H-RNA^^k LT. ZAP-cDNA 
Synthesis Kit (Stratagene^M) . D-r.y^^/<.^' 

^'-tJiUni-ZAP XR (StratageneftS) ^ItffltT^fo 
tz. m-^MkbLX )!LI-BlueS:ffifflU-t. cDNA7-<7' 

9U~<ox^'y-:iy/{4, T^7rL'yi^^;ux^"j 

I.. 

[ 0 0 3 6 ] X^' 'J--y^-|:ff 3;ti6cD^«r7-^' 
{4. Stratagenea(?3#||#»fcfi&-oTtf-5>':!. r^-i? 

if^mLtzm^i^mb-^h<Dry-9 U 7 hJi-f pyK 
COHybond NH-(Aiersham ftS) ^ffll'-'Jt. — 
«*»/?>2|lI-foT5-^"j7h^firo!t. Cl^LTf^ 

L/ST.^' U -::iyj?ffit--< oyM£7)^tt{4. Amershama 
<n^'^\%m^z^'yXfs'ytz. X'^ U--y/tJlV^/i32 

pgii7°u-7m:iT'oj; 0 iizLximLtz. mm\2 

t#;tpoly(A)+RNA 50-100ng&30xtl<?)iia*fc»iiL 

T. ry^-?- (SSji) l/zlSrjDt. 65-0^1 0^^^ 

ms^tz. ^(^m&t^x'mL. i;nzmsmmm 
wum'^mmi(r)5y.wm {•mm t:5u 

U dATP • dGTP ■ mmW. (^lOiiiM) . 32P-dCTP 

(Amersham ft) ^Ixzl (lOjuCi) . lg7M6//iaD 

X.. j;<?g^tf^at. wLmmmm (gaat) *i 

AtIJDi.!t. ::(7)KJsSfg^3 7°CT-mHKe§-a:7t^ 
tXtfy;<?7Aa:fflV>T, jijl032P-dCTPSr^Vi/c. r 
a-y{4. XhP-x^asUcttiik, xhVx^LX 
v^^rv^n y h a-;l/aii*>^>il» t3tpoly(A) H-RNAfc-p 
i^^T. ^MfiimLfz. 2ffl#SLf^-f^oy)l(7)3 
1 fflSr 3 y h awwrn-rr. fc3lffi^xhl';?> 

rn-7'S:fflv^T/N>f y y ^r-r -bf-v- 3 y?rff of^, a 

^ 7'y ^'-f ^-i^ H y(4SJt^o#§i #«tiBtii$tLT 

>-i|.aW**f^T16B#ra^f*-o/t„ Wm±. 300 mM N 
aCl, 30 mM trisodiua citrate, 0.1^ SDS^fflV^T65 
X:t20^j-ra2lllffV\ »^•t75 bM NaCl. 7.5 nM trisod 
ium citrate, 0.1% SDS^fflVsteS °CT-20i)-H 2Elfi=-5 

tz. nyYn-iv^kxYi^xm.mm^tmi. 
X V vx^mwt'ms^i^if-fiv^m'm.i^ a-ys-# 

fz. %toftfz^n-y\,z-^-tKmX'Mmfx\i. Stra 
tageneaO#§li:#fcf«!^Tff-5T, pBluescript7°7 
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[0037] n^tifzmi^ u-ycoummnw^ii. 

mi^—^-y-f-mel 373A (rry-f ¥J'^-i:^i^Xf 
AXtttg) S:fflV»T. KJEfcJiTaq Dye Terminator Cyc 
le Sequencing Kit (T7'5-f bV\'-f :t>';^Ti»Xtt 

fcSHIBJ'lJcOflftlffi. G0(ETYX-MAC ver.8 (V 7 h':?x 

A. NpINPS12r#fc. 

[00 38] (il|[tW4] <uxhuxi,zxiimm 

mmmMMtcr>m> 

mmm i i^z^^^tzijmtMx h uxmm l/^n. panicui 

mm. smm. ib> suBizn-^rc. mtauz^mk 
mcmmizimmvm. ^<~yyi^<oimm-y 

T*;PAT/l'Tb ryMzi: 0€M»S!l^ff-?/t (Vem 
on and Bohnert, EMBO Journal 11: 2077-2085(199 

2)) . Mkiiiu~yhfz>^5usm\'^tz. mmmm. 

RNA^-^>f pyji (HybondN+. Amersham^iJI) izW^W- 

S-ff-^fc. 32P-daPTliiiL?tTn-7li. RediprimeT 
M DNA labelling systen (AmershamttS) S-flV^T. S 

P-dCTPa:Xey;^^7A^fflV•iTIK'5l^^. A-f 7'U:^'''f 
Hf- g y tffiffl L7t . ^ ^^ 7' U 1~ a ymW.I>Z 
{i. 0.25MNa2HP04 (pH 7.2). TX SDS^^tr^^ffiV^ 

X. ed'CX'^Mf-^fz. Js^-fv^-^-^-i^aymj 

ikCOU^li. 300 nM NaCU 30 mM trisodiuin citrate, 
0.1% SDSS:fflV>T65 'CT20^ia2|IIffV%. »^T75 mM 

NaCU 7.5 mM trisodium citrate. 0.1% SDSSrfllViT65 

-cx-mm 2iiiff-5fc. -mm. -tHvymmm 



01 fcS-r J: 3 

[0039] 01 fct3t^TRNAM^AS^V^<^|, 
it3&»A.. lBBXt^3Hi<7)3yhD-;l'atXxM^ 

X ^ JtiJ-rs 3 y h D-;u i 0 1 X f ixXftiKTco:^ 
^TiNASItfiA^'f^V^i . mkimM.-¥§'\-^b\^ 

Wets. 
[0040] 

imm^m immm^t,. ^m%t,jxtzm\iFf-ifi 
WT'#s, mmm\imzmxhuxt:^ 

{■f^i3^tii,z^t,^tix\,^itzi!b. m^M<r)XhUx^U 
[004 1] 

imm] 

[0042] ia?ij#-f : 1 
ffii^ijco^? : 1950 

ffi^lJ^O^ : cDNA to mh 



: Nicotiana panicui ata 
ttR:INPSOcDNA (NpINPSl) 



92-1703 CDS 

1 CTTAGCCTTAAAGTATACTCATAGCGTGTTCTTCTCTTTGTnGTTACAAAACCrCTTTC 60 
61 CCCTTtBATACTnAIMAAAGTTTCCTCAAAATGTnATTGAGAATTTTAAGGTTGAGAG 120 

MetPhel 1 eGl uAsnPheLysVal Gl uSer 
121 CCCCAACGTTAAGTACACCGAAAGTGAAATTCACTCTGTCTATGATTATCAAACCACTGA 180 

ProAsnValLysTyrThrGluSerGluIleHisSerValTyrAspTyrGlnThrThrGlu 
181 GTTAGTTCATGATGAGAAAAATGGGACATATCAATGGACCGTCAAGCCTAAGACTGTCAA 240 

LeuValHisAspGluLysAsnGlyThrTyrGlnTrpThrValLysProLysThrValLys 
241 ATATGAGTTCAAGACTGATGTTCATGTTCCCAAATTAGGCMTTATGCTTGTTGGATGGGG 300 

TyrGl uPheLysThrAspValHi sVal ProLysLeuGlyVal MetLeuValGlyTrpGly 
301 TGGAAACAATGGTTCAACCTTGACCGGTGGTGTTATTGCTAACAGAGAAGGAATTTCATG 360 

GlyAsnAsnGlySerThrLeuThrGlyGlyVal IleAlaAsnArgGluGlyl leSerTrp 
361 GGCCACCAAAGATAAGGTGCAACAAGCCAATTACnTGGCTCTCnACTCAGGCncrAC 420 

AlaThrLysAspLysValGlnGlnAlaAsnTyrPheGlySerLeuThrGlnAlaSerThr 
421 TATTCGAGTTGGGTCTTTCAATGGAGAAGAGATCTATGCTCCATTTAAAAGCCTCCTTCC 480 
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IleArgValGlySerPheAsnGlyGluGluIleTyrAlaProPheLysSerLeuLeuPro 



481 AATGGTCAATCCAGATGACGTAGTGTTTGGAG^ATGGGACATCAGCGACATGAATTTAGC 540 

MetVa 1 AsnProAspAspVa 1 Va 1 PheG lyGl yTrpAspI 1 eSer AspMetAsnLeuAl a 
541 AGATGCCATGGCCAGGGCTAAGGTATTTGATATTGATCTACAAAAGCAGTTGAgGCCCTA 600 

AspAl sMetAlaArgAl aLysVal PheAspI 1 eAspLeuG 1 nLysGl nLeuArgProTyr 
601 CATGGAATCTATGGTCCCACTCCCTGGTATCTATGACCCTGATTTCATTGCTGCTAACCA 660 

MetGl uSerMetVai ProLeuProGly I leTyr AspProAspPhel leAl aAl aAsnGln 
661 AGGGTCACGTGCCAACAACGTGATCAAAGGAACCAAGAAAGAACAAATTGATC^^ 720 

GlySerArgAlaAsnAsnVallleLysGlyThrLysLysGluGlnlleAspGlnllelle 
721 TAAGGATATTAGGGAGTTTAAGGAAAAGAACAAAGTGGACAAGGTGGTAGTATTGTGGAC 780 

LysAspI 1 eArgG 1 uPheLysG 1 uLysAsnLysVal AspLysVal Val ValLeuTrpThr 
781 TGCTAACACTGAAAGATACAGTAATGTGGTTGTTGGAaTAATGACAaATGGAAAACCT 840 

Al aAsnThrG 1 uArgTyrSerAsnVal Val Val GI yLeuAsnAspThrMetG 1 uAsnLeu 
841 CTTTGCTTCTGTGGACAGAAATGAAGCTGAAATATCTCCTTCCACTTTGTATGCTATTGC 900 

PheAl aSerVal AspArgAsnG 1 uAlaGluI 1 eSerProSerThrLeuTyrAl al leAl a 
901 CTGCATTCTTGAAAATGTGCCTTTTATTAATGGAAGCCCCCAGAACACCTTTGTCCCAGG 960 

Cysl 1 eLeuGl u AsnVal ProPhel leAsnGl ySerProG 1 n AsnThrPheVal ProG 1 y 
961 CCTCATTGATTTGGCCATCAAGAAGAACACATTGATTGGTGGTGATGACTTTAAGAGTGG 1020 

LeuIleAspLeuAIalleLysLysAsnThrLeuIleGlyGlyAspAspPheLysSerGly 
1021 TCAAACCAAAATGAAGTCAGTGCTGGTTGATTTCCTTGTTGGAGCTGGTATTAAGCCAAC 1080 

GInThrLysMetLysSerValLeuValAspPheLeuValGlyAlaGlylleLysProThr 
1081 ATCAATTGTGAGCTACAACCATTTGGGTAACAATGATGGAATGAATCTGTCTGCCCcTCA 1140 

Serl leVal SerTyr AsnH isLeuGl y AsnAsnAspG 1 yMet AsnLeuSer Al aProGl n 
1141 AACTTTCCGGTCAAAGGAGATCTCGAAAAGTAATGTTGTTGATGACATGGTTTCAAGCAA 1200 

ThrPheArgSerLysGiuIleSerLysSerAsnValValAspAspMetValSerSerAsn 
1201 TGCCATCCTTTATGAGCCTGGAGAGCACCCTGACCATOnGTTGTGATTAAGTATGTGCC 1260 

AlalleLeuTyrGluProGlyGluHisProAspHisValValVallleLysTyrValPro 
1261 ATATGTGGGAGACAGCAAGAgGGCAATGGATGAGTACACATCTGAGATTTTCATGGGGGG 1320 

TyrValGIyAspSerLysArgAlaMetAspGluTyrThrSerGluIlePheMetGlyGly 
1321 AAAGAACACCATTGTnTGCACAATACTTGTGAgGATTCACTTTTAGCTGCTCCAATTAT B80 



LysAsnThrl 1 eValLeuHisAsnThrCysGl uAspSerLeuLeuAlaAIaProI 1 ell e 
1381 ATTGGATTTGGTCCTTCTTGCTGAACrCAGTACCCGCATTCAGCTCAAAGCTGAAGGAGA 1440 

LeuAspLeuVa 1 LeuLeuAlaG 1 uLeuSerThrArgI 1 eGl nLeuLysAlaG 1 uGl yGl u 
1441 gGGTaAGTTCCACTCCTTCCACCCCGTGGcTACTATCcTCAGCTACaTACCAAgGcTCc 1500 

G 1 yLysPheHi sSerPheH i sProVa 1 Al aThr 1 1 eLeuSerTyrLeuThrLysAl aPro 
1501 TCTGGTACCACCAGGTACACCAGTGGTGAATGCACTCTCAAAGCAGAGGGCAATGCTTGA 1560 

LeuVal ProProGl yThrProVal Val AsnAl aLeuSerLysGl nArgAl aMetLeuGl u 
1561 GAACATATTGAGGGCTTGTGTTGGACTTGCACCAGAGAACAACATGATTCTGGAATACAA 1620 

Asnl leLeuArgAlaCysValGlyLeuAlaProGluAsnAsnMetl leLeuGluTyrLys 
1621 ATGAAGATCCATTTCCCTAAGAAGGGAAAGGACTCAAGAAGCTGTACGGCAGAAGAACCA 1680 

***ArgSerIleSerLeuArgArgGluAr^hrGlnGluAlaValArgGlnLysAsnHis 
1681 TAATGGTCTTTCTTTTCTTTAGTATTTGTAATCTTCATCTTTCATTAGTACTATGATTAG 1740 

AsnG lyLeuSerPheLeu*** 
1741 CTAAATGTCGGCAACCCTTCGAGGTATAGCTGTTTTGTAATGGCAGGCCAAGTTGAATGT 1800 
1801 CATTATAATTTCTTTGTTGTCTTTGTATGTTAGCCTTCTATTTACAAGGTTGTATCCGTG 1860 
1861 TTGCrCTTTCTCATTTAGAGCTAGCAACGCTTTTCTCTAATGGAAATACAATGTGTAGTC 1920 
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1921 aTTAGACGTTAAAAAAAAAAAAAAAAAM 1950 
[0043] [HI ] INPSitfi^ORNAir'/wyn-y hSSf^ff-^JtH 

[HI] 

Control Stress 



0 8h Id 3d 8h Id 3d 



